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PRINTING SYSTEM 

This patent application claims priority based on a Japanese 
patent applications Nos. 2000-113330 filed on April 14, 2000, 
2000-114012 filed on April 14, 2000, the contents of which are 
incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a printing system. More 
particularly, the present invention relates to a printing system 
for printing an image obtained on the Internet by using information 
for correction in accordance with a type of a printer. 

2. Description of the Related Art 

As the Internet h&comes popular, advertisements and catalogs 
of various items have been presented on the Internet . Information 
such as the advertisements and the like is often announced on 
television. On the other hand, a high-quality color printer for 
home -use becomes popular and therefore it becomes easy to perform 
color printing at home. Thus, the advertisement and the like 
announced on the television can be printed to be looked through. 

However, an image provided on the Internet that is announced 
on the television is performed without considering color 
characteristics unique to each printer. 

The color characteristics of each printer may be different 
from those of other printers . In a case of printing the same color, 
for example, red, a particular printer may reproduce bluish red 
while another printer may reproduce orangey red . For this reason, 
parameters related to setting of the color characteristics can 



be changed by the user for most printers . However, when the image 
provided on the Internet is printed, the image is not printed with 
the colors to be reproduced in some cases. This is a problem 
especially in a case where the provided image is an advertisement 
5 of an item, because it is important to correctly reproduce the 
colors of the item shown on the advertisement. 

SUMMARY OF THE INVENTION 

10 Therefore, it is an object of the present invention to provide 

a printing system, which is capable of overcoming the above 
drawbacks accompanying the conventional art . The above and other 
objects can be achieved by combinations described in the 
independent claims. The dependent claims define further 

15 advantageous and exemplary combinations of the present invention. 

According to the first aspect of the present invention, 
printing system for printing a color image provided via the Internet , 
includes: a terminal unit, connected to the Internet, operable 

20 to obtain the color image; a printer, connected to the terminal 
unit, operable to print the color image; and a correcting 
information provider operable to provide the terminal unit with 
correcting information for allowing the color image to be corrected 
in accordance with at least color characteristics of the printer, 

25 wherein the printer prints the color image by using the correcting 
information. 

The correcting information provider may be connected to the 
terminal unit. It is preferable that the correcting information 
30 provider is connected to the terminal unit via the Internet. 

In an embodiment of the present invention, the correcting 
information provider includes a printer type database for storing 
information regarding color characteristics for each type of the 
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printer, and the correcting information provider provides the 
correcting information obtaiiied by color correction based on the 
contents of the printer type database. The information regarding 
the color characteristics may be a color correction table to be 
5 used for the color correction in accordance with the color 
characteristics of the printer. 

In an embodiment of the present invention, the correcting 
information provider provides the correcting information in 

10 accordance with at least color characteristics of the printer and 
a type of paper to be used by the printer. The correcting 
information provider may include a user- setting information 
database for storing printer-setting information regarding a 
current color setting of the printer, a type and a size of paper 

15 to be used by the printer, and the correcting information provider 
provides the correcting information based on the printer-setting 
information . 

The terminal unit may transmit a type of paper currently 
20 accommodated in the printer to the correcting inf ormationprovider , 
the correcting information provider determines whether or not the 
current paper type is the same as the paper type stored in the 
user-setting inf ormation database , and notifies the terminal unit 
that the current paper type is different from the stored paper 
25 type stored when the paper types are different from each other. 

The correcting inf ormationprovider may include a correction 
notifying unit operable to notify the terminal unit that the current 
setting is out of a predetermined region for a desired setting. 
30 Also, the correcting information provider may include a layout 
unit operable to make a layout of the image based on the size of 
paper . 

The user-setting information database may store information 



FF-0136 



4 



regarding brightness and sharpness of the color image, and the 
correcting information provider r may provide the correcting 
information based on the printer-setting information and the 
information regarding the brightness and the sharpness of the color 
5 image . 

In an embodiment of the present invention, the correcting 
information provider includes: an image obtaining unit operable 
to obtain the image from the Internet; and an inf ormat ion presenting 
10 unit operable to present the color image to the terminal unit, 
wherein the terminal unit obtains the image via the information 
presenting unit. 

In an embodiment of the present invention, the correcting 
15 inf ormat ion provider includes a correction notifying unit operable 
to notify the terminal unit the contents of correction to be 
performed for the image . The correction notifying unit determines 
whether or not the color characteristics of the printer are in 
normal regions, and notifies the terminal unit that the color 
20 characteristics are abnormal when the color characteristics of 
the printer are out of the normal regions . 

In an embodiment of the present invention, the terminal unit 
includes: an image receiving unit operable to receive the color 
25 image ; an image displaying unit operable to display the color image 
received; and a correcting information requesting unit operable 
to request the correcting information provider to provide the 
terminal unit with the correcting information corresponding to 
the color image. 

30 

The terminal unit may further includes: a printer- sett ing 
obtaining unit operable to obtain a current setting of the printer; 
and a printer- setting information transmitting unit operable to 
transmit the current setting of the printer to the correcting 
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information provider when the terminal unit requests the 
transmission of the correcting information to the correcting 
information provider. 

5 In an embodiment of the present invention, the correcting 

information provider includes a storing unit operable to store 
the correcting information so as to allow re-use of the correcting 
information. The correcting information may determine whether 
or not the correcting information is stored in the storing unit, 
10 and reads the correcting information when it is determined that 
the correcting information is stored and transmits the read 
correcting information to the terminal unit. 

In an embodiment of the present invention the printing system 
15 further includes: an information sending apparatus operable to 
provide the color image on the Internet; and an information 
notifying apparatus operable to provide location information 
indicating a location of the color image on the Internet method, 
wherein the correcting inf ormat ionprovider obtains the color image 
20 based on the location information and provides the correcting 
information corresponding the color image to the terminal unit. 

The correcting information provider may include a request 
number database operable to store the number of printing requests 

25 for each of a plurality of color images. In this case, the 
correcting information provider notifies the information 
notifying unit the number of the printing requests in a 
predetermined period. Also in this case, the terminal unit 
includes: a receiving unit operable to receive the location 

30 information; and a correct ing inf ormat ion request ing unit operable 
to request the correcting information provider to provide the 
terminal unit with the correcting information corresponding to 
the color image and to transmit the location information to the 
correcting inf ormat ion provider . Moreover, the terminal unit may 
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further include: a printer-setting obtaining unit operable to 
obtain a current setting of the printer; and a printer-setting 
information transmitting unit operable to transmit the current 
setting of the printer to the correcting information provider when 
5 the terminal unit requests the transmission of the correcting 
information to the correcting information provider. 

According to a second aspect of the present invention, a 
printing method for printing a color image provided via the Internet 

10 by means of a printer connected to the Internet , includes: obtaining 
a current setting of the printer; obtaining the color image from 
the Internet ; andproviding the printer with correcting information 
for allowing the color image to be corrected in accordance with 
the current setting of the printer; and printing the color image 

15 by using the correcting information. It is preferable that the 
current setting of the printer includes at least color 
characteristics of the printer. The current setting of the printer 
may include a size and a type of paper to be used by the printer, 
and the printer prints the color image by using the correcting 

20 information provided in accordance with the color characteristics 
of the printer and the size and type of the paper. 

The summary of the invention does not necessarily describe 
all necessary features of the present invention. The present 
25 invention may also be a sub -combination of the features described 
above. The above and other features and advantages of the present 
invention will become more apparent from the following description 
of the embodiments taken in conjunction with the accompanying 
drawings . 

30 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 schematically shows a printing system according to 
an embodiment of the present invention. 
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Fig. 2 schematically shows a printing system according to 
another embodiment of the present* invention. 

Fig. 3 illustrates an exemplary structure of a terminal unit 
included in the printing system of the present invention. 
5 Fig. 4 illustrates an exemplary structure of a correcting 

information providing apparatus included in the printing system 
of the present invention. 

Fig. 5 shows an exemplary user-setting information database . 

Fig. 6 schematically shows color setting by a user. 
10 Fig. 7 shows an exemplary printer type database. 

Fig. 8 shows an exemplary paper type database. 

Fig. 9 shows an exemplary ICC profile database. 

Fig. 10 shows an exemplary request number database. 

Fig. 11 is a chart of a sequence for providing correcting 
15 information corresponding to information to be printed that is 
obtained by the correcting information providing apparatus, to 
the terminal unit. 

Fig. 12 is a flowchart of an image conversion operation in 
the sequence shown in Fig. 11. 
20 Fig. 13 is a chart of a sequence in which the correcting 

information providing apparatus transmits correcting information 
corresponding to information to be printed that is shown on a Web 
page having a URL notified by an information notifying apparatus 
to the terminal unit. 

25 

DETAILED DESCRIPTION OF THE INVENTION 

The invention will now be described based on the preferred 
embodiments, which do not intend to limit the scope of the present 
30 invention, but exemplify the invention. All of the features and 
the combinations thereof described in the embodiment are not 
necessarily essential to the invention. 

Fig. 1 schematically shows a printing system according to 
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an embodiment of the present invention. In the printing system, 
a terminal unit 10 is connected to "the Internet 4 0 and can print 
information provided via the Internet 4 0 by using a color printer 
60 connected to the terminal unit 10 . The terminal unit 10 includes 
5 a display unit for displaying the provided information to allow 
the user to view and an input device (not shown) allowing an input 
of a user's instruction to the terminal unit 10. 

In general, an image contained in the information provided 
10 on the Internet 40 is supplied to the terminal unit 10 in form 
of RGB data. The terminal unit 10 receives such RGB data and 
reproduces the image. On the other hand, a typical color printer 
60 reproduces colors by subtractive mixture. Thus, in order to 
print the information containing the image, that is displayed by 
15 the terminal unit 10, it is necessary to perform color conversion 
from an RGB color system to a CMYK color system. The color 
conversion is typically performed by the terminal unit 10. 

To the Internet 4 0, an information sending apparatus 3 0 and 
20 a correcting inf ormationproviding apparatus 2 0 are also connected. 
The information sending apparatus 3 0 can provide information 
containing an image to the terminal unit 10 via the Internet 40. 
As the information provided by the information sending apparatus 
30, an advertisement of an item or service may be provided, for 
25 example. The correcting information providing apparatus 20 can 
provide correcting information that allows the image provided via 
the Internet 40 to be printed by the printer 60 with colors to 
be reproduced, such as colors of the image that are displayed on 
the terminal unit 10 and recognized by eyes of the user, by taking 
30 a print ing environment of an individual printer into consideration . 
The corrected information is provided to the terminal unit 10 via 
the Internet 40. 

An information notifying apparatus 50 is also connected to 
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the Internet 40 so as to provide entertainment information, news, 
and an advertisement of an it dm or a service to the terminal unit 
10. The information notifying apparatus 50 may be a television 
set or an Internet television set, for example. The information 
notifying apparatus 50 may show a location of the information 
sending apparatus 3 0 that serves as a source of the advertisement, 
such as a URL on WWW. In this case, the terminal unit lOobtains 
the provided information by accessing a Web page having the shown 
URL. Also, the correcting information providing apparatus 20 
obtains the provided information for which the correcting 
information is generated by accessing the Web page. 

The correcting information providing apparatus 20 may 
receive the information to be corrected directly from the Internet 
4 0 or by accessing the Web page as described above. 

Fig. 2 schematically shows a printing system according to 
another embodiment of the present invention. In the present 
embodiment, the correcting information providing apparatus 2 0 
includes an image data storage device 31 storing image data for 
which the correcting information is to be provided in accordance 
with a type of printer 60 . The correcting information providing 
apparatus 2 0 generates the correcting information that helps the 
image data to be printed with colors to be originally reproduced, 
in accordance with the type of the printer 60, and sends a URL 
of a web page on which the corrected image is shown to the terminal 
unit 10. The user prints the corrected information indicated by 
the URL. 

Fig. 3 schematically shows the terminal unit 10 . Components 
included in the terminal unit 10 are described below. An 
information obtaining unit 190 obtains the provided information 
from the Internet 40 . The provided information is then displayed 
by an information displaying unit 200 so as to allow the user to 
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view the provided information. A correcting information 
requesting unit 210 requests the correcting information providing 
apparatus 2 0 to transmit correcting information corresponding to 
the provided information that is required for printing the provided 
5 information displayed on the information displaying unit 200. 

The information obtaining unit 190 may receive location 
information indicating a location of the provided information, 
such as a URL of a Web page shoeing the provided information, from 

10 the information notifying apparatus 50. In this case, the 
information obtaining unit 190 accesses the Web page provided by 
the information sending apparatus 3 0 , thereby obtaining the 
provided information. Also in this case, the correcting 
information requesting unit 210 sends the location information 

15 of the provided information to the correcting information 
providing apparatus 2 0 together with the transmission request of 
the correcting information. 

A printer setting unit 260 sets parameters regarding color 
20 characteristics, sharpness and brightness of the printer 60. A 
printer-setting information obtaining unit 240 obtains values of 
the parameters set by the printer setting unit 260. A 
printer- setting information transmitting unit 220 transmits the 
parameter values obtained by the printer-setting information 
25 obtaining unit 240 to the correcting information providing 
apparatus 20 as the printer-setting information so that the 
parameter values are used for preparing the correcting information. 

A correcting information obtaining unit 23 0 of the terminal 
30 unit 10 obtains the correcting information from the correcting 
information providing apparatus 20. A printing unit 270 makes 
the printer 6 0 to print the provided inf ormat ion by using correcting 
information. 



FF-0136 



11 

Fig. 4 schematically shows the correcting information 
providing apparatus 20. The 1 correcting information providing 
apparatus 2 0 mainly includes a part that receives the provided 
information from the Internet 40 to present it to the terminal 
5 unit 10 and another part that is related to various databases and 
the correcting information. Components included in the 
correcting information providing apparatus 20 are described below, 
referring to Fig. 4. 

10 An information receiving unit 70 receives the provided 

information containing an image from the Internet 4 0 to store it 
therein . The provided information is thenprovided to the terminal 
unit 10 by an information presenting unit 80. 



15 The correcting information providing apparatus 2 0 includes 

a user-setting information database 150 , a printer type database 
160, a paper database 170 and a request number database 180, as 
shown in Fig. 4. In addition to these four databases, the 
information providing apparatus 2 0 may include an ICC profile 

20 database 152 which stores ICC (International Color Consortium) 
profiles each of which defines an RGB setting or a CMYB setting 
for a printer. Each of databases 150, 160, 170, 180 and 152 is 
described in detail with reference to an example later. 

25 a printer-setting information managing unit 90 receives 

information regarding the color characteristics of the printer 
60 and information specifying a type of the printer 60 that are 
transmitted from the terminal unit 10. The received information 
is recorded in the user-setting information database 150. Data 

30 stored in the user- setting information database 150 can be read 
and used, as described in detail later. 

An information correcting unit 100 corrects the provided 
information containing the image that is to be corrected in 
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accordance with the type and the color characteristics of the 
printer and the paper type to Used for printing, based on various 
functions and factors related to color correction stored in the 
user-setting information database 150, the printer type database 
5 160 and the paper type database 170 , thereby generating correcting 
information. The correcting information thus generated is 
transmitted to the terminal unit 10 via a correcting information 
transmitting unit 110. Moreover, the correcting information may 
be stored in a correcting information storing unit 140. In this 
10 case, the correcting information canbe re-used when it is requested 
to generate the correcting information for another printer having 
the same type and the same color characteristics and using the 
same type of paper. 

15 The correcting information providing apparatus 2 0 further 

includes a correction notifying unit 12 0, as shown in Fig. 4. The 
correction notifying unit 12 0 notifies the terminal unit 10 the 
result of the color conversion based on the color characteristics 
and the type of the printer and the type of paper that are to be 

20 used for printing. Thus, theuser, who operates the terminal unitlO , 
can find the difference between the colors printed on the printer 
the user is to use and the colors to be reproduced originally. 

A layout changing unit 13 0 changes a layout of the correcting 
25 information in accordance with the size of paper to be used for 
printing . 

Fig. 5 shows an exemplary contents of the user- setting 
information database 150 . The user-setting information database 
30 150 is used for generating the correcting information in accordance 
with the color characteristics of the printer 60. As described 
before, the user may change a default setting of the individual 
printer. Thus, in order to generate the correcting information 
in accordance with the current setting that may be the default 



FF-0136 



setting or the setting set by the user, the current setting is 
required for the correcting information providing apparatus 20. 
Therefore, the correcting information providing apparatus 2 0 
receives the current setting from the terminal unit 10 via the 
5 Internet 40 and stores it in the user-setting information database 
150 . 

The user-setting information database 150 of this example 
stores a user ID for specifying the user, a printer ID for specifying 

10 the printer to be used, a paper type and a paper size that indicate 
the type and size of the paper to be used, parameters of the color 
characteristics set by the user, a value representing the 
brightness and a value representing the sharpness, as shown in 
Fig. 5. The user-setting information database 150 may further 

15 include contact information of the user, for example, a phone number 
or e-mail address. Using the user-setting information database 
150, a centralized managing of settings can be performed for a 
plurality of printers 60. 

20 Each field of the user-setting information database 150 is 

described. The user ID is uniquely assigned to each user and thus 
can specify the user. For the contact information of the user, 
the phone number is stored in this example. As described above, 
e-mail address may be stored in place of the phone number. The 

25 printer ID is uniquely assigned to each type of printer and thus 
can specify the printer type. For example, a particular printer 
ID is assigned to a printer of model X, Company C, while another 
printer ID is assigned to a printer of model Y, Company N. Printers 
of the same model of the same company have the same printer ID. 

30 

The color characteristics set by the user, U, include four 
parameters, i.e. , an yellow parameter (Y) , a cyan parameter (C) , 
a magenta parameter (M) and a black parameter (K) in this example. 
The user can change these parameters for obtaining desired color 
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characteristics. In alternative embodiment, the color 

characteristics set by the user may include additional color 
parameters, such as light cyan, light magenta or the like. 
Referring to Fig . 5 , a value " 0 " indicates no change in hue . Other 
5 values in the user-color setting fields indicate that a change 
in hue in accordance with the values should be performed. The 
details of the change in hue are described in later referring to 
Fig. 6. 

10 The brightness field stores a parameter that can change the 

brightness of the image that will be printed on the paper. The 
parameter is in a range of -10 to +10, where the positive values 
indicate that the brightness should be increased. The sharpness 
field stores a parameter for changing the sharpness of a profile 

15 of the image that will be printed on the paper. The parameter 
is in a range of -10 to +10, where the positive values indicate 
that the profile should be corrected to be clearer. 

Fig. 6 is a diagram for explaining the setting of the color 
20 characteristics by the user. The correction for yellow is 
described as an example. Assuming that yellow (without any color 
mixed) is represented by a reference point " 0 " , each of a region 
of hue from yellow to red and a region of hue from yellow to green 
is divided into 60 levels. In this example, positive correction 
25 values indicate correction toward red while negative correction 
values indicate correction toward green. For example, when the 
correction value is "+l n , yellow to be reproduced by the printer 
should be corrected toward red by the amount corresponding to one 
level . 

30 

Similarly, for magenta, each of a hue region from magenta 
to blue and a hue region from magenta to red is divided into 60 
levels, where positive correction values indicate correction 
toward blue. Also, for cyan, each of a hue region from cyan to 
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green and a hue region from cyan to blue is divided into 6 0 levels, 
where positive correction value's indicate correction toward green. 

For black, not shown in Fig. 6, a density region from white 
5 to black is divided into 256 levels, where positive correction 
values indicate correction for increasing the density of black. 

Fig. 7 shows an exemplary printer type database 160. The 
printer type database 160 stores a printer type ID for specifying 
10 a type of a printer, and a maker and a model of the printer specified 
by the corresponding printer ID. Moreover, the printer type 
database 160 stores color conversion functions for yellow, cyan, 
magenta and black for each printer type, as shown in Fig. 7. 



15 



20 



25 



30 



The contents of the printer type database 16 0 are used in 
the following manner. The hues of yellow, cyan, magenta and black 
reproduced by printers of a particular maker are not always 
coincident with those reproduced by printers of another maker. 
Also, even between the printers of the same maker, the hues may 
be different from each other. Thus, in a case of printing yellow 
by different printers, for example, colors reproduced by these 
different printers may be different from each other, and also 
different from the a color to be reproduced originally. Please 
note that the color to be reproduced originally may be a color 
of an image that is displayed by using an RGM color system and 
is recognized by the user's eyes in many cases. In order to make 
the color reproduced by the printer closer to the color to be 
originally reproduced that is the displayed color in many cases, 
correct ion is performed. Ina case of printing ye llow, the function 
for the correction is expressed by Fiy(y, c, m, k, G, B, U) , where 
i is a printer ID; y, c, m and k are hues corresponding to yellow, 
cyan, magenta and black, respectively; G is a color correction 
factor defined for each type of paper; B is a factor for changing 
the brightness; and U is the color setting by the user. By using 
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the function, the hue of yellow corrected in such a manner that 
the hue actually printed becomes cltfser to the hue to be reproduced 
is generated . Similar color correction is also performed for each 
of magenta, cyan and black. 

5 

Fig. 8 shows an exemplary paper database 170. It is widely 
known that the color printed on paper has the brightness and hue 
that are variable depending on a type of the paper. Therefore, 
color correction should be performed in accordance with the paper 

10 type in order to reproduce the original color or the color recogni zed 
by the user's eyes. The contents of the paper database 170 are 
used for such color correction. The paper database 170 stores 
a paper ID for specifying a paper type, the paper type, a 
brightness-correcting factor in accordance with the corresponding 

15 paper type and a color conversion factor G that is one of factors 
of a color conversion function described above referring to Fig. 
7 . 

In the color correction depending on the printer type, a 
20 table that is determined for each printer and stored in advance 
in the correcting information providing apparatus 2 0 may be used 
other than the parameters mentioned above. For example, an ICC 
profile that defines an RGB setting or a CMYB setting for each 
printer type is suitable for the color correction . The ICC profile 
25 may be determined and stored for each paper type. 

Fig. 9 shows an exemplary ICC profile database 152 for storing 
the ICC profiles determined in accordance with the paper types. 
In the ICC profile database 152, for each paper type the 
30 corresponding ICC prof ile is registered. The ICC prof ile database 
152 can have a plurality of ICC profiles registered therein. 
Referring to the ICC profile database 152, the color correction 
considering the printing environment of the terminal unit 10 , i.e., 
the type of the printer to be used and the type of paper to be 
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used can be performed. 

Fig. 10 shows an exemplary request number database 180 . The 
request number database 180 can be omitted if necessary, because 
5 the contents of the request number database 180 are not directly 
used for printing. The request number database 18 0 stores the 
total number of printing requests to a URL on WWW showing an image 
that the terminal unit 10 received from the information notifying 
apparatus 5 0 and presented to the user. Moreover, the request 

10 number database 180 stores, for the corresponding URL, the ranking 
of the total number of the printing requests and the number of 
the printing request per day . Based on the contents of the request 
number database 180, statistical information regarding images 
printed can be obtained, so that the statistical information can 

15 be used as a barometer for estimating public favor. Such 
statistical information may be provided to the information 
notifying apparatus 50 from the correcting information providing 
apparatus 20. 

20 Fig. 11 is a flowchart showing a sequence for providing 

correcting information corresponding to an image that was obtained 
and displayed by the terminal unit 10. 

When the terminal unit 10 requests the information sending 
25 apparatus 3 0 to send the terminal unit 10 information provided 
by the information sending apparatus 3 0 that includes an image 
via the Internet 40, the information sending apparatus 3 0 transmits 
the requested information to the correcting information providing 
apparatus 20 via the Internet 40 (Step S10) . The image received 
30 by the correcting information providing apparatus 2 0 is then 
transmitted to the terminal unit 10 (Step S12) . The terminal unit 
10 displays the image contained in the received information and 
is then placed on a state where the terminal unit 10 allows to 
the user to determine whether or not the displayed image is to 



FF-0136 



18 



be printed. It is then determined whether or not the displayed 
image is to be printed (Step S14) . * When it is determined that 
the displayed image is not to be printed, this sequence is finished. 
Otherwise, the terminal unit 10 checks whether or not the 
5 printer- setting information has been updated after the previous 
check (Step S16) . When it is determined that the printer-setting 
information has been updated, the updated printer- setting 
information and a printing request for the displayed image are 
transmitted to the correcting information printing apparatus 2 0 . 
10 The user-setting information database 150 is then updated based 
on the transmitted printer-setting information (Step S20) . On 
the other hand, in a case where the printer- setting information 
was not updated, only the printing request is transmitted to the 
correcting information providing apparatus 20 (Step S22) . 

15 

In response to the printing request transmitted in Step S2 0, 
the correcting inf ormat ionproviding apparatus 2 0 performs an image 
conversion operation for the image to be printed so as to obtain 
correcting information (Step S24) . The details of the image 
20 conversion operation are described later. 

Although the information containing the image provided by 
the information sending apparatus 3 0 is received by the terminal 
unit 10 via the correcting information providing apparatus 20 in 

25 the present embodiment, the terminal unit 10 may receive the 
provided information containing the image directly from the 
Internet 4 0 in an alternative embodiment. In this case, the image 
may be transmitted to the terminal unit 10 and the correcting 
information providing apparatus 2 0 simultaneously. 

30 Alternatively, the correcting inf ormat ion providing apparatus 20 
may obtain the image by accessing a Web page showing the image 
in response to an input from the terminal unit 10 that specifies 
a URL of the Web page. In this case, the URL may be transmitted 
together with the printing request transmitted in Step S18 or S22 . 



FF-0136 



19 

The correcting information providing apparatus 2 0 may obtain the 
image to be printed by the printer r 60 connected to the terminal 
unit 10 at any time, as long as it obtains the image prior to the 
image conversion operation in Step S24 . 

5 

Returning to Fig. 11, after the image conversion operation, 
the correcting information providing apparatus 2 0 determines, 
based on the printer- set ting information, whether the color setting 
by the user is in a normal range (Step S26) . The determination 

10 may be performed by a controller (not shown) included in the 
correcting information providing apparatus 20. The normal range 
may be set considering whether or not colors to be reproduced can 
be printed actually on paper, and may be set in accordance with 
the printer type and the paper type. In the present embodiment, 

15 the normal range is set to a correction-value range of -5 to +5 
for yellow. In a case where the correction value for yellow is 
out of this range, the colors to be reproduced cannot be actually 
printed by the printer. Thus, in this case, the correction to 
be performed is notified by the correction notifying unit 120 (Fig. 

20 4) of the correcting information providing apparatus 2 0 to the 
terminal unit 10 (Step S28) so as to allow the user to find that 
the setting by the user is abnormal (Step S30) . After the user 
confirming the correction to be performed, a printing confirmation 
is sent to the correction information providing apparatus 20 (Step 

25 S29) . 

When the user finds that the setting of the printer is abnormal , 
the user can change the setting . At this time , the printer-setting 
information stored in the terminal unit 10 is also updated. In 
30 this case, the updated printer-setting information is sent to the 
correcting information providing apparatus 20. The correcting 
information providing apparatus 2 0 then performs the image 
conversion and the check of the color setting by the user again 
based on the updated printer-setting information. 
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Please note that the che'ck of r the color setting by the user 
may be performed prior to the image conversion operation . In this 
case, the performed number of the image conversions may be reduced 
5 even if the color setting by the user is abnormal. 

When it is determined that the color setting is in the normal 
range or after the correcting information providing apparatus 2 0 
receives the printing confirmation from the terminal unit 10 , the 
10 layout changing unit 13 0 of the correction information providing 
apparatus 2 0 changes a layout of correcting information including 
the image in accordance with the size of paper used for printing 
(Step S32) . 

15 The correcting information is then transmitted to the 

terminal unit 10 (Step S34) and thereafter a printing operation 
is performed (Step S36) . Moreover, the correcting information 
ma y be stored in the correcting information storing unit 140 (Fig . 
4) of the correcting information providing apparatus 2 0 so as to 

20 allow re-use of the correcting information. 

In the present embodiment, since a part of the correcting 
information corresponding to the image to be printed is information 
based on the CMYK color system, the correcting information received 
25 by the terminal unit 10 maybe transmitted to the printer 6 0 without 
conversion from the RGB system to the CMYK system. 

Fig. 12 is a flowchart of the image conversion operation 
performed by the correcting information providing apparatus 2 0 
30 in Step S24 in the flowchart shown in Fig. 11. First, based on 
the contents of the printer type database 160 and the 
printer- setting information transmitted from the terminal unit 
10, the information correcting unit 100 (Fig. 4) of the correcting 
information providing apparatus 2 0 generates a color-conversion 
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function based on a default color-conversion function set in 
advance in accordance with the type' of the printer and the color 
setting hy the user (Step S60) . Then, the brightness-correction 
factor and the color-conversion factor, that correspond to the 
5 type of the paper to be used for printing, are read from the paper 
database 170. The generated color-conversion function is 
corrected using the brightness-correction factor (Step S64) and 
the color-conversion factor (Step S66) . 

10 Subsequently, color conversion of the image to be printed 

from the RGM color system to the CMYK color system is performed 
(Step S68) . Then, it is determined whether or not to perform a 
sharpness operation (Step S70) . When the sharpness operation is 
necessary, the sharpness operation is performed (StepS72) . Next, 

15 it is determined whether or not to perform a brightness operation 
(Step S74) . When the brightness operation is necessary, the 
brightness operation is performed (StepS76), thereby the sequence 
of the image conversion operation is finished. 

20 Fig . 13 is a chart showing a sequence in which the correcting 

information is transmitted from the correcting information 
providing apparatus 2 0 to the terminal unit 10 in a case where 
the terminal unit 10 obtains information including an image 
provided by the information sending apparatus 3 0 by accessing the 

25 Web page having the URL notified from the information notifying 
apparatus 50 to the terminal unit 10. 

First, the information notifying apparatus 50 notifies the 
URL of the Web page containing the information provided by the 
30 information sending apparatus 3 0 to the terminal unit 10 (Step 
S80) . In a case where the user wishes to print the provided 
information, the terminal unit 10 obtains the printer-setting 
information by checking the current setting of the printer (Step 
S82) . The terminal unit 10 may store the printer-setting 
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information therein and compare the stored printer-setting 
information with the current s'ettirfg of the printer 6 0 . When the 
stored printer-setting information is different from the current 
setting of the printer 60, the stored printer-setting information 
5 is updated. 

The printing- setting information is then transmitted 
together with the printing request from the terminal unit 10 to 
the correcting information providing apparatus 20. In this 
10 example, the printing request includes the URL of the Web page 
containing the information to be printed in order to allow the 
correcting information providing apparatus 20 to obtain the 
information to be printed. 

15 Next, based on paper type information contained in the 

printer-setting information transmitted, it is determined whether 
or not the paper type is the same as the paper type registered 
for the terminal unit 10 in the user-setting information database 
150 (Step S85) . When the paper types are not coincident with each 

20 other, the correcting information providing apparatus 2 0 notifies 
the terminal unit 10 that the type of the paper accommodated in 
the printer 60 is different from the registered paper type (Step 
S86) . Thus, the user can find that the accommodated paper is 
different from the registered paper . After finding the difference 

25 of the paper, the user may exchange the accommodated paper for 
paper of the registered type. Alternatively, the user- setting 
information database 150 may be updated so as to reflect the paper 
type information contained in the printer-setting information 
after confirmation by the user. In this case, the user can find 

30 that the correcting information is generated in accordance with 
the new paper type . 

The correcting information providing apparatus 2 0 then 
determines based on the printing request whether or not the 
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information for which the printing requested is received has been 
already stored (Step S87) . ' When* it is determined that the 
information for which the printing is requested is stored in the 
correcting information providing apparatus 20, the information 
5 is read out (Step S87) . In this case, there is no transmission 
between the correcting information providing apparatus 2 0 and the 
information sending apparatus 3 0 , and therefore it takes less time . 
On the other hand, when it is not determined that the information 
to be printed is stored in the correcting information providing 

10 apparatus 20, the correcting information providing apparatus 20 
requests the information sending apparatus 3 0 specified by the 
URL transmitted together with the printing request from the 
terminal unit 10 to transmit the information to be printed (Step 
S88) , and obtains the information to be printed (Step S90) . The 

15 obtained information to be printed is stored in the correcting 
information providing apparatus 2 0 (Step S92) . 

Subsequently, the user- setting information database 150 is 
updated based on the printer- setting information transmitted from 

20 the terminal unit 10 to the correcting information providing 
apparatus 20 (Step S94) . A person skilled in the art would 
appreciate that the time at which the user- setting information 
database 150 is updated is not limited as long as the user-setting 
information database 150 is updated after the printer-setting 

25 information is transmitted to the correcting inf ormationproviding 
apparatus 2 0 . 

Then, for the information to be printed , it is checked whether 
or not correcting information in accordance with the 
30 printer-setting information is stored in the correcting 
information storing unit 140 (Fig. 4) (Step S96) . When the 
correcting information is stored, the stored correcting 
information that corresponds to the printer- setting information 
is read (Step S98) . Otherwise, the image conversion operation 
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is performed in the aforementioned manner so as to obtain the 
correcting information (Step' S24) . The obtained correcting 
information is then stored in the correction information storing 
unit 140 (Step S100) . 

5 

The correcting information is then transmitted to the 
terminal unit 10 (Step S102) . When receiving the correcting 
information, the terminal unit 10 makes the printer 60 to perform 
the printing operation by using the correcting information (Step 
10 S104) . 

In the above description, the printer 6 0 receives the 
information provided in form of CMYK data from the terminal unit 
10. Alternatively, the printer 60 may receive the information 
15 in form of RGM data and converts the RGB data into the CMYK data. 
Inthis case, theprinter 60 canbe connecteddirectly to the Internet 
40, not via the terminal unit 10. Moreover, the terminal unit 
10 and the printer 60 may be integrated into a single apparatus. 

20 As is apparent from the above, according to the present 

invention, an image provided on the Internet can be printed with 
colors to be reproduced originally without being affected by the 
differences between the printing environments. 

25 Although the present invention has been described by way 

of exemplary embodiments, it should be understood that those 
skilled in the art might make many changes and substitutions without 
departing from the spirit and the scope of the present invention 
which is defined only by the appended claims. 

30 
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